Background: Concurrent review is a quality improvement strategy in which patients are tracked from admission to discharge, and messages are communicated to the responsible physician when quality stroke measures have not been met. There is little research regarding interventions that might influence clinical practice patterns and improvement in compliance with core quality measures. This study sought to evaluate whether concurrent review implementation was associated with change in performance on stroke measure outcome data. Methods: Randomly selected charts from 2 hospitals (A and B) during 3 time periods were reviewed. In period 1, neither hospital had a process for concurrent review. In period 2, hospital A, where concurrent review was implemented, was compared with hospital B without this process. In period 3, both hospitals had the process of concurrent review. Information on baseline demographics, insurance status, and length of stay was collected, as well as stroke performance measures. Results: A total of 620 medical records were reviewed during the 3 time periods. Although the number of beds and annual stroke volume were higher at hospital B, patient characteristics were similar. During period 2, when hospital A implemented concurrent review and hospital B had not, a statistically significant higher compliance with performance in 7 stroke measures occurred in hospital A than in hospital B. In period 3, when both hospitals utilized concurrent review, no statistical significant differences occurred in 7 of the 10 stroke measures. Conclusion: Concurrent review is a quality improvement intervention that increases performance with stroke performance measures.
T o improve patient safety, the US health care delivery system, which is under intense scrutiny, requires fundamental changes. 1, 2 Advances in health care such as advanced diagnostic equipment, robotics, and technology have transformed the provision of care; however, it is unclear whether the quality of care has improved. 1 It has been questioned whether US clinicians consistently provide high-quality care, in a standardized manner, and incorporate evidence-based research in their delivery of medical care. 2 Too much variation in the health care service delivery has contributed to rising health care costs, and attempts to constrain the increase have been largely unsuccessful despite implementation of various strategies. 1 Federal agencies and health insurers have implemented mechanisms that included capitation, utilization review, case management, preauthorization, and limiting panel sizes. 3 These strategies have been largely directed at physicians who are considered the major decision makers regarding health care and health care delivery. [3] [4] [5] [6] [7] [8] The 2001 Institute of Medicine's (IOM) report, Crossing the Quality Chasm: A New Health System for the 21st Century, 9 cited deficiencies in the health care delivery system and called for improvement in 6 dimensions of health care performance. Health care should be safe, effective, patient-centered, timely, efficient, and equitable. Subsequent IOM reports also highlighted patient safety as a critical element of health care. 9 These dimensions became main indices for quality improvement initiatives. The Centers for Medicare & Medicaid Services supported IOM recommendations and fostered the creation of the Physician Quality Reporting System, E-Prescribing, and the electronic medical health record to help achieve patient safety goals. 10 In response to legislative changes, health care organizations had to evaluate how and in what way quality improvement strategies could improve health outcome measures. Intense external pressure created through public reporting, and changes to health reimbursement that were tied to clinical outcomes, hastened necessary changes in health care.
Concurrent review is a quality improvement strategy about which little has been published. This strategy incorporates key elements of performance feedback, a mechanism that provides nonjudgmental feedback to health care practitioners regarding discrepancies between actual performance and the standards of care. 11 A main distinction between concurrent review and performance feedback occurs when the information is provided. The process of concurrent review provides "real-time" feedback to providers regarding their performance to stroke guidelines while the patient is still being hospitalized, whereas performance feedback is given during varying regular intervals dependent on the organization. This timely provision of information allows opportunities for providers to alter their management plan prior to the patient's discharge.
This study sought to evaluate whether concurrent review had an impact on stroke performance measures and examined whether physician and nurse practice patterns who manage patients with stroke also changed. Literature from the time period of 1995-2012 was searched in CINAHL and MEDLINE by using key words of "real-time feedback," "performance feedback," "concurrent review," and "audit and feedback." A total of 48 articles identified how quality improvement strategies influence physician practice patterns and examined how clinical quality measures were impacted. With the exception of one case study, no articles regarding concurrent review were identified. The related topics of audit and feedback and performance feedback were selected because the common characteristics that define these strategies are shared with concurrent review. 12, 13 Although audit and feedback is widely used as a continuous quality improvement strategy, uncertainty about the effectiveness and characteristics that led to improvement remains. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] The literature supports the fact that feedback, when given frequently enough, by the right person, and with the right message, can improve health care measures. 12 Concurrent review can be viewed as an enhancement to an existing quality improvement strategy, namely, audit and feedback. The main difference between concurrent review and audit and feedback is that the message is directed to the responsible clinician during a patient's hospitalization.
METHODS
The study was approved by a local institutional review board, designed as a retrospective, case-control, pre-/ posttest intervention, with 3 separate time periods, and conducted at 2 hospitals situated 3 miles apart. A total of 620 (171, 182, and 267, respectively) patient medical records between the time periods of January 2005 and May 2013 were selected for review. Specific data elements related to stroke care were abstracted to a paper data tool, entered to an Excel database, and transferred to statistical software for analysis.
Hospital A that first implemented concurrent review was a medium-sized hospital, and the comparison hospital B was a large academic medical center. In The primary method for concurrent review included a daily examination of admitted patients with a stroke diagnosis and evaluation whether the physician's care plan reflected current standards of care for stroke management. If care plan elements were missing from the physician plan and/or not completed by nursing, directed feedback was given by a nurse stroke coordinator to the responsible clinician within a day, with the exception of holidays or vacation. The stroke coordinator tracked provider performance and saved the information into an Excel spreadsheet file.
Inclusion and exclusion criteria
Inclusion criteria included patients discharged with an ICD-9-CM ( All patient medical records that met the ICD-9 (International Classification of Diseases, Ninth Revision) classification for ischemic stroke for time period were selected. The charts were reviewed for inclusion and exclusion criteria, eligible cases were assigned a sequential number, and then randomly selected until a representative sample was achieved.
The independent variable, concurrent review, was controlled by measuring the effect on the dependent variables-stroke measures (Table 1) . A data abstraction tool was developed by the researcher after a careful review of standardized stroke data abstraction tools. A "yes" was placed on the data tool if documentation in the medical record for that stroke data element was found, a "no" if information was missing from the patient's medical record, or nonapplicable if the data were not relevant for that measure. Data abstraction for the stroke measures was completed according to The Specifications Manual for National Hospital Inpatient Quality Measures. 27 Other data collected included selected demographics, insurance status, number of comorbid conditions related to cardiovascular diseases, and length of stay.
Statistics
A statistical analysis software (STATA 10) was utilized to integrate statistics for data analysis. Descriptive statistics were used to examine the study variables (stroke measures). Inferential statistics appropriate to the data examined differences between the groups on selected stroke measures using the t-test Mann-Whitney rank sum test and the normality test (Shapiro-Wilk). The measurements for the study were set at the interval level. A confidence interval of 99% was selected, with the significance level set at .01 to determine whether the result achieved a statistical significance. The t-test single group was used to evaluate whether the Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited. 
RESULTS
Patient characteristics were similar between hospital A and hospital B during the 3 time periods (Table 2) . During time period 1 (pretest intervention), stroke measure results were similar at both hospitals, with the exception of a completed National Institute of Health Stroke Scale (NIHSS) and stroke education (Table 3) . During time period 2, significantly statistical differences were observed in hospital A that implemented concurrent review and not in hospital B on 8 stroke measures: dysphagia screening; NIHSS completed; tissue plasminogen activator medication (tPA) administered in 3 hours; documented contraindications to tPA; statins prescribed at discharge; stroke education prior to discharge; venous thromboembolism (VTE) prophylaxis by end of day 2; and antiplatelets by end of day 2. During period 3, concurrent review continued at hospital A and initiated at hospital B during which time there were no statistically significant differences between the 2 hospital sites regarding a majority of the stroke measures.
DISCUSSION
Although the number of hospital beds and stroke volume at hospital B were larger than at hospital A, patient characteristics such as age, gender, race, and insurance status were strikingly similar. Statistically significant improvements were observed in 8 of the 10 stroke measures during period 2 after hospital A implemented concurrent review as opposed to hospital B that had not. Provision of clinician feedback by the stroke nurse coordinator to the responsible practitioner during the patient's hospitalization impacted physician practices relating to prescribing medication and nursing practice related to dysphagia screening and educating the patient on stroke. With significant improvements observed in the majority of stroke measures at hospital A during period 2, it can be reasonably assumed that the required care for patients with stroke improved at hospital A that had implemented concurrent review as opposed to hospital B that did not. No other stroke-related practice changes were introduced in the hospital setting during that time period. During period 3, when concurrent review was implemented at both hospital sites, no significant differences were observed in the majority of stroke measures, with the exception of statins at discharge and VTE prophylaxis by end of day 2, and documentation of contraindications to tPA. Providing immediate feedback to the responsible practitioner while the patient remains hospitalized was demonstrated to be an effective strategy as evidenced by stroke measure improvement. Concurrent review incorporated with other interventions such as educational material, use of opinion leaders, 28 or face-to-face interaction results in greater benefits. 12 Concurrent review is an intervention that can make measureable difference in stroke measures and influence practice patterns as it relates to stroke care management. However, efforts to change provider prescribing patterns must be targeted at specific behaviors and distinguish between process and outcome measures. Changes in process measures such as adherence to standards of care for stroke management may be easier to achieve than improvement in outcome measures such as mortality or readmission rates. Although concurrent review was effective in improving stroke performance measures, implementation of electronic medical health record systems can also serve as a mechanism.
Although further study is needed, concurrent review can be an effective intervention to improve stroke care delivery for patients. Feedback to providers is valuable and vital to clinical care improvements. When the feedback is provided appropriately and timely, physician practice is impacted, even more so when benchmark information is provided. 11, 13, 14, 28, 29 The goals of improving quality of care, ensuring consistent delivery of care according to clinical guidelines, can be achieved.
This study has several limitations. External influences may have prompted health care organizations to improve their system of delivery regarding stroke management. In 2005, The Joint Commission promoted disease-specific stroke center designations as a way for hospitals to improve their quality of care and the related required measurements. 30 In 2007, the American Heart Association (AHA)/American Stroke Association (ASA) released stroke management guidelines, 31 which may have influenced physician prescriptive practices regarding antiplatelets and anticoagulation therapy. Finally, the 2009 Rhode Island Stroke Act legislated that Rhode Island hospitals that participate in the AHA/ASA's Get With the Guidelines (GWTG) stroke program 32, 33 would receive patients with suspected stroke from emergency medical service providers and not be bypassed. The Act required all licensed hospital facilities to participate in the stroke program. By 2013, all licensed hospitals in Rhode Island participated in the GWTG stroke program.
In conclusion, concurrent review is a quality improvement strategy that offers an opportunity for hospitals to improve adherence to stroke guidelines and perhaps maximize health care reimbursement by achieving clinical outcomes. The resource-intensive intervention may be difficult to implement in some health care organizations, but when combined with technology and incentives, concurrent review offers the opportunity to improve stroke outcome measures in different settings.
